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(54) INK- JET RECORDING INK 

(57Mbs tract: 

imWlW 10 Hi sOiVM) I pj il m \n\ i i u r iui )ul i|, a 1 t 
) f du iiiiy ( \( \ bi<<(\ biif upn in~, } iifuiJUf, \(.n vim u )i (if rl at 
an ordinary paper. 

JsOLUIlOIv; The? mk-jet recording ink at least, comprises vvatera coloranta 
water soluble organic solventand a compound represented by general 
f-.Hnuin (0 R\(CH<J{K20)xH({K2tlL0)\K (uht uui H upre'suUs iti S~IS{ 
^lk\[ t,toup Hid xU IS 10 oi U ss"* lud huini, i suilK< ttn Jtti )f U 
niN/ m. 



CLAIMS 



rClaim(s)] 

[Claim 1] Ink for ink jet recording which contai ns at least 
watert'o f.oranta wtter soluble ortjanic s:o I veiviand a compound expressed 
with a following general formuia (l)and is characterized by surface 
tension being 31 - 35 mH/m. 



R t^lijf^ c ^ jti alkvl group ol iho ctirixin fumiltpj''^ S 18 among a iormula^HKl 

Uiim ^Jhi, ink ioi ink !<>f - . ' nuiUK; polvosy-aikx Khic- 

f-ivcol n~aikvi ether acr-ording to claim I, 



DETAILED DESCRIPTION 



iDei.af Led Description of the Irwentionj 
iOUOl i 

J'uld nf Eiu Invon) !hj.-> nutiirutti rtiatf^ 1<> \h( \nk \ot rornul 

used for an ink ,}et printer. 

[0002J 

rOexScription oi the Prior ArtlBv making the system and ink which give 
niccJnnuHl o ^ilUUion or di pldrfmtnt to ink usum^ m ilcdto tan 

iu t it, tj Ri Uk ] t i I f ] ( i i H d \ } f < t ( j in i ill j 1 1 j ifiK m ihod 
h i\ n i n Hilh iH ] !t( L M } )i i inJ n.i ii diut 

s\^Un It h 1 ^ m Ihxi j u ins, ihr pi c siu s. ihil Limt u l-no^t \it 
juk s!ob IS i )mtd ViUh these umnL,UatKtn s\^ttmsand U i i nci 1 
mokitif tlk I piit-. or a!l adhete to retoidod matn i.iK'suth i pipu (he 
thing whtch made the liquid medium which consists ol. water or waterand a 
vvjUj wijublf or^niif solvoui dis-,ol\f or di'^.lnbutf \ iriou^ knui<~ of 

^tt 1 ^ !ub]( i M t nnt is ml' u t 1 1 u !i in n 1 jU i s < i ijn 
method IS known and used. 

000^ In )f<{u t puMm o^ ] fd i \ ] tn urn u \n mh inNn 
( j d( i I pjMU)! [Iindjnt.1) ihn t ht { hiii i h j \i 1 1 of 
[\\( ink in \ i u >( d tn t k f 1 ii-^i -ju n iu( t t \ t i s i d n i t \ t ii 1 1 ii) U 
\ lUu'iJht nn//lo (d to<otdJng ofjuipmonUnd an omI Jrofondi nnn-^i ikf Unr 
1 slndpt Itio not i\ \ e with heat otc o\ a ptopotu vaiue doo*' noi 

Inn ind t! u ill }fiii^c i*- txt client in a iwUf r te jsLuik 
p ! jtJj^itLi I tn s( I titf tequiud Mm b pj-<^po^d[^ art m<-3df in oi df j 
to satiafv these conditions. 

(HH;I Mh } 1 InK Kqii It ih i ^ul it p !} ( j t nn i i in^ 

iiLhti linn u r lin n in ink j-^t dc h iltd p tjioi ji m< )ii id i it nn 
n( cost and tnMrnnmau m ttiini ytfUs In mm ft ronuntinnal iukwhcn n 
Ufoulcdon ^ ic}/uiu pi}rnt wis c i-^v togenUdU Ou coloj blofdnjt, 
siatttd h } in mi i n t blot ((f itlu i mq) ol an ink (du< pn f and 
iln poll I in ! hlliKHi ^lofs Hj^nunfl thetf vs -i pfoliitm Hut 

print quaiitv deter lot-a ted as a result. 

OOOj MtlKU^h iht nuthod < 1 Unut lu^ tht sitrlact tm^ion oi ink uid uik 



hi tin ^1 1 1 u UK 1 i Jti h m uu n m 1h ] { n ji ii 

T i 1 1 hi h 1 i u m! I t fl H i 5 t \ u h i 

m th< I \ pi t i H ft ^ Uh nrt^fc I ft i ! I in} vuH b i i in t d 
I ) ( r i m\ m b\ nlhliou ( t tht jiiimurfi If oi ihi ub i tn \i 
the time of tht h^ad u quj j?i tatujntho luk 'such ttho'st ^uHacc ttnsun i 
loo joA m t> tfUi^f d( t,} td iUon-,uf h imparl ( uTrW Srind ii \v\ otii 
inritM->cs lito b] i in H) jiipobui il max ipHuco iho if>liahiht\ oj i 
discharging rneobani sm. 
iProbiem to be solved bv the invention i 

Uini !h]s it \ n1 ] 11 1 rrs } m Hi \ > 1 Ih t f l^l^ni m i n t ^ 
^bo r ind in (l)j(ct of tht-, uufntion to pn uit the ml' tof ink it l 
}pcoT'■hn^ vbirh i in lodiue color hloodni^ <onuolhng frMthtMnp o\in il 
It uses for record in a regular paper. 

roooTi 

"Miv^ns for pohing probU'tn^'lhis ifwtntion containf. at ii'af.t 

( (il'-iant rtdi >i oliilff^ oi ^anu -uUrnlnnd I fK' compound cxpi rssed 
wilh I [[ uin, r 'S f'HM' . u)nnd surface tension is ink foi ink 
jet. recording which is .ii - 35 subi/m, 

H\(vnim)) .Hiciuiioi [1 . (1) 

K expresses the aikvi group of the carbon numbers 8~.1B among a 
forrauiaand x^y is ten or less. In this Descriptionsurface tension means 
the \a!uo measured n 2n **. Ihis unrnlion explMiupd in fuH detail 

below. 

(H()^T1<> ink iff ink j I Ufoiiiiu ( iM itt\ itmt ^ i t iin 
\ ,iteu '1 [f f tnt ut \it.! ^lull fijiij nUu)l i Ka^l \ 1 tijout li not 
hut U d ( ) i U t I ! j ( t ] [ Ibj ^ I 1^ i->nt i ttu 1 ) ^ J ) 'i t u J <t n -.c 
\Uiat h<]s ih. hi-,l( pntjlx ([ ton »\ tnn^t \^,(UMoUch a-- Ui\> n<i1 ci d i ^ u M od 
walojcJc Mthougl ks nocosbarj js just to doiprmjnc ihn content of 

tbi' nbo\c-mnnt joned water dr«pcndinf> nn the kind of the abovc-fflcnl ttmi'd 
oul aant and \atoi ^ tltibto '>r^anu \ ontaud the tb jncttn^lic of the 
) li^ <if nhul) It .<.fn}(.-< < a-k Jl I- pt.ht} <i thu il ) n fnllv 10 

t. ^xtM^it 1 > fii. iuil A. i^ht <i ink 1} Tit i c^i } 1 lui {fom.j 
ht ( . . I ik ^ i,((. tv i((nn^ it i tb.ii t ^ ]. rh n 0 

oi'^ti > Loo mui hatui diiticuli md \i i m eeds *lcS vci^^Jii ^l I im 11 hi> mk 
\Hhich eae^v to <li\. Sloto prefrf abl VJ t if. 30 to 97 t eight \and i-- iO to 
95 wei«?hi: % sttl.[ more preferablv. 

(1 0')" \ u 1) jt ! ^ot [u ihu- in\.>n{ioi)a x nlni pauU an bt i Htoi 

(vmpJt \ tttt bn\ ^ rtit tji 1- nt< ( i tho vvat oi ->olihft da i^pit-^(tll^ 
b i d!U(i ff>lot<{id d^v< \',^'■^c -vuunteacino dxc^lt. !i> us( d. \Uh' iK,h 
not hmttot e'=-ieci.U\ at^ \ho abo\o mcMitionod watci soiublo (Keaie 



uiiiiilf, { 1 I Ik !t)[ n (,d i r m mk Kt utiidm m Ih dWls U 111! U 
periortTiance as which ciear naturewater 

■lUil U 1 1 t ■)[ U 1 1 1 I hi\^ tnt s^-^fid v ihft ^ t i-cqun ( It r t I i u iK ! 
m]\ i \h( \ \\u illuk 1719 J. 17110^1 H.infi r>nf ^ t I in f 
biu« ( JO nd Htfihe U^M i Pulokh in ifl llWiSiiui s>„^* t 

Ihe i dncct f [ lou L22 120S648dnd UJthc 11J { [ dnoti otant.os 
5P.011<md i^tho bO.f I du*Ht vioif^t ITlR.f I du*ct Brrmu 10^) ( 1 
duc^L tjj.pn ( \hc I a^id blacks 27212611 >Jh?and li2iho 118, ( i 
aMfi blijf^ <)2210W)^l02lOnnii7l20lb7^nd 22<)tho 2^1 C I if ui lod 
If ^2 Mnd '■!"t2S{^S^^7929 1IlSlSl2)b^SQ^l )l}it t 1 i id 11 i i P uid 
.>„>„MLb]"i ( ]h \ I id t JBM 71^! 1 [ 5 i 1 n >1 t 10 t [ 
bi>if blui 2 ( Uk 1 Kisif biucs P^"fJ2{2">2buid 2sih< 2') t I bjM 
xe6 }2<n2nand Utho J7,r 1 ba^K vu.ipt 7 and lltho 27 C j fo id bUrk 
land 2 grades can he mentioned. 

■ OUiOiU will not be iiaiited especialiy if distribution to aqueouss phase 
)s possibif^ IIk aboxt -t«*^nt}uiud pr^jnts } or t vimplc i/d pi amt nt'^such 
d in u j }kt.jt) Ic J piM'Kta i di ) (.oiul n \\ i u luuiunt uid a 
(■ lu i U { If )>! i,fn< III \ ph 1 li i i ■> iiii n f i i-ni fit i 1 I n p 1 t 11 n 
piint ^nihi Kjitfft t p nil t jUinKiidu^o pignont.P( h^. \< ] it ivpt. 
pamt^sud) is (jjo UK i tot thuandigo pamt^an isnindol inonc 
piMni-nttind tn ncphLbilont pdUit*-, \ ba'su stain t\p( jakoColor takcssuch 
as an aod dve type rake, morgan ).c pigmentssuch as organic color, 
tit Jtiujm oxidp^Luh ^'^ nitjo prunt-^niirnMi prfuit^nnd an anilnif bl 
lif-lu f ) lumunftf MiKU t. ( ni pMmdiu^n Md i mp^nnsini 

nbtn hi id \i m punt on b mcnn ti i li i i] ( ])> tblt. l> u t 
vInt (ir)U<J <,ut IIk ui J i <, tu Jlimnt (i iht \ it uhi di \ -nttnLi nc(i 
puni wnh i ut j K t uu k t p^'^J'^'of ) pfsuu )t.( iiu t is 
imnt u fd b\ tbi tincuiun \s tub i ibn^^iilt cni n iji bt 
men t lonedl or exampl e. 

0011 Shcn ii--jnp tho ^bo\c-montionod paints ■h<- colttnnl u cd b\ this 
nntntiondi nibut d pt <:< uk t pu(Mm d ! ) mt limd <, nvc ntion il 
known uitb oiii f uldtu t ni ^ liUibit li p i lu j nt i 

]\ni}puu w a I ^nd li n i d «! the ib n irt n1 ) u d it ftisiuu, Kf'U t 
P ] trt i ]i pt ) UK ii.ni} ml i in f i( c i i im a fit v\iu h n u 1 t t 
pumtul di,pois\ w !ndn<acd to jPSt>2~tO lud' \ 1 ui o<afnp1 < hi u p.l li 
is not [milled rspecfaiU as tbi' above-ftk'nt loned polvmei di'.porMtij; 
agfntbui hot oxamph pi ot f in^ gum arabu-^ufli a^ gf lalfn and aibufnusc rfide 
nibboi ^li h l^ i)<uu ,uih trnm'" ^ ^iut ids'* ->u< li i- -,jp'nnn 
molinl (([[ttlit ( 1 I u] I u - u( h a<- wiib<.v^ tJlulo^^ ,ini 
bMltinvmc [( eitul'-so \ 1 usninMsl htmc ai id sa 1 iXatut a ! j \-'<( ut i i 
puUmei ?; nU( [) as ?;h(>Uat < PuUa< i \ ia( r*a '-ait id a .^i^rc'ne at n lie aoiti 



( tt|)oh nit J j u ft 1 1 i i \ 0 t ( i \ Hi i n 1 1 1 1 n j I f it 

( <.>l>ul>int } J u ti ihit) I ^]! t 1 J u m^J I i il p ! ffiiuu ni 

polxm j-^--ud) 11 li { It !K ri ! 1 t j M rr f dium 

«] I oi beta~tt i|iliin 1 ! i H OKhl 11 )nc i ti tno n 

pho ]>htito nottunu \x \ m\ lu h i jxl un 1 il )hol i p 1\ ml 
pyrroi idoneand a po! vethvlene glvcoJetc. can be ment loned. 

0012 \s lh(' Aho\(' mentionfd -,infd<-f> tutuf ris^^oudnjt tx<-imi>if iuf\ 
alrohol siUIftto \ninni< suM-^c t ipi^nicb as iiquidlitl H ulfun 
c-ipx ~>ii{i -ind (Slk'vi 01 hnifi-iti )i <• Pot nvvitb 1 no Mk \ tit i 
^ \ \->n\ sLUii t^hi 11 h "IS p-)! -^^ flits Tlk ! si i >)litiftili 1 

si ] »i i } h \t [ n )hi \ in <U i « t f t n h m ui i ii d 
Hi it i t nik -^t i I il! 1( it^td indtp iu) tit 1 ti) i l\u> ot m.i n -^ot l 
mt [ f i !( Ut t \ f iIk' loisduit i il bno mentjonod 
dj^ffj tfti, ii^mttl I pt ftuod thdt il t v,( n j iNv 0 01 to JO \^p-ii>ht » 
to the tuii weis;ht ot mk. It eitectssuch as adjustment of surlace 
twt joudn noi tuUy buw up that it f •> U than 0 0! \u ight % hin it 

(id ifl \u it,t)i < il ti h ^ fh I! ( ( incfl t i nh t) i b( ins? 
seen but; an t.rtcrease m ink v iscos! t.vwi 1 .1 happen. 

0')i \tih u^h Ji t^ itol limitod [<ul a i.i.mmrn di \> i^ion mi luiu c n bt. 
V id h (i ptcjalh a di^poiMon maihmc used tii the di ti ibulod 
pt tc i(K (f the abtnc-mcnt loned jMint*-a Kill m!ji<4 }o!l miUa *-and 
mi Kmc tan h<> mtnl innedfoi fvamph Ispttifdhi high sptod fpe -latid 
mill 1^ piofrrrfHi Thr abo\f rafnt ioufd (oloi <-inH painls mn bf u<-«,d 
H'idtp itiuUlM ^pt, t! 1 T id < lo} piml md i ■)! m i r ■)! f ( to] )s 
ind punt ^tc mt Im ! lit m 1 u 1 \ 1 s th ni nt 1 tli 
db( (-mcntt n 1 i t^ottl 1 } 1 1 f t J ilut ! i i tn ijM Oil „0 
\\ftj-it I th i ill ^ i ul Oi t) n M)t) I tnjh [ t t( i 

) f ^ui pi} t t it il It I ■> \< t It Jti 0 1 lU ij:,h{ I 1 ut oc c < 20 t l^llt 0 1 
d ]w-.i} (il foloiani -^nd umdonsautm raav tako plat n ip ink Mnto 
liipioiabhit \ 0 Mo n woi^hl Vmd i 0 i to 10 'sr'ighi ■*( stiii m<ti -> 
prelerably. 

001 I It U( t hffii L 1 p i il i\ !s I u t htl ] r mi \\ nf 
u (1! thi in nEi ti i t itttpi mc ih ] i] h ! t [n 1 il h-itti|i r^t 
il h I lit i[[ \ I il hi f th itl i tinmt ts 1 > 1 ) } \ h ] 

•^L Ihtit Lli\ It fmimfui \nndt Lk h i dinn ihs I i t tntf dt K t tnc f 1 lo 
akohul tetiab\djofuraijssuth as dtt torn and didf <- tont dlcoholl t f)i f '.tu b 
diON ittf i th\ [rn( < ipiop\ [ok .,]\( ( i \I1\ U ik -.lou} "^"^^^^ dk \ono 
ii\s 1 i\ < t ii tit! lit! (ntnibt } ; b 1 }) J 1 1 ] tl [ It -,l\fol 
liiii 1 ill il f n J 1 \ pih tinl 11. !l 1 ill 1 tu 1 KMuh 

as i pOxjt p\Unf s.[\iol [thvUiu s-hcol monomt [ (oi ^ ih U 
tUiijDutb U nc» o] ((1 monuiulhsl uf (Mb\l) ctbtrlow >,i uit niutioalK 1 



lb J \ il \ 1 h in ikd) [ mh i tfutlnknc 1\ 1 mu) m lh\! \,ot 
tb n 111] ] w i i ! h lU ! ih ( j I 1 b b 1 ] Kud) is 
tn ih\ki 1 ! hn th ] i i ih n th ij ull 1 -in 1 t 

J u ill n tn th ] } u i I i il ! - hm th\l -imuh h hn t 1 ~ 

il h i ti < An \ imrUKut I ihcst m?t K u cd uid tundttil ino 
two or more sorts mav be used together. Although what is necessarv is 
jn<~t to dflf^rmjuf i c ompounHinj* Trilm lu Uu> »j.df j- ui^t dnKndjn^ rn tht 
( h"=inc tct ist u of ink ol (umposin^ m askmcj foi mi hen usln^ lop-'thoi 
uu) ■)} m( j-f kind*, of w^jfoT *olublo <■^l^/1nlr <<)!\(tii lh<. mpnitndnu? i^tio 
ii \ho s f u iii t'iruh t Ett> lull >! \^ ttei Mlublt of iconic 

1 nt i s 1 hi tn t i t !i ! u 1 ihat it J<. ^tntialh (» 100 

KMOind th(\ Uf. >9 0 lO moit pirlMiblx 

OUn Int- foT ink ]ot rrnoidinf of this mvonuon <oni nn^ d compound 
pxpK'v'^fd V'ith the aboxp mentioned gonrr-i! foTmuh (l) ^ dn ossrnti<^l 
ingredient in addition to watercoiorantand a water soluble organic 
-^ci tut it d}{Kr«. from d cut wheit au dctt\ltn<' ehtol i^ u td by 

urn J m| ur j |t d (fit tit ib m nt J i 1 t i ji ( uruij 
(lit t ih t i 1 U i h ! i in si t h ii i i ] t t ]( inm 

"-■>■)!) tn ntioilmc, tcdth JiiiM^t-n ^htn suit ice i n son 1 ml- i u^s. i 
tor a regular paper. 

uOU In Uk abo\c~mcntionod Kcnoial loimuLi {i)K is dn \ik I ^i<up f 
the carbon mitubers 8-18, A way which has width in a carbon number of. an 
ilk\l croup h the ^Itbtltt^ d ■>ubst<^mf Prefei abi \ tho\ ir< thv 

( n nitfflb > 1 1'^ V ifil \ vpjf lin num! i ■)[ uu \m hI unit ^nd 
js 1 n t 1 n 1 in i t th 1 I ] th 1 i si U} 1 m 
1 )n L( miK h J L \ } i ! t m i ff j 1 H I 1 t u \ \ i n u n ( J 
ink ind (if If i it 1 ! i t { ! n M ju 1 1 1 m 1 1 u I i f i j[ [ i t 
001" \s i < ompout 1 f!) 1 iih llu il ( ( nktiiKnt i ^(U j i! { tmul 5 
a)lSt)M]\ ( 12C I'STJillnSi^SliOU (t«ado bv a hon tomp'ins)eic cnn br 
usplloi cMtnple E sp^.cialh[ SO\!i\ (12 and (IS mo uso<\ uu li b 
OOlS f j nt i i f } ttmpound cxpjt 1 ilh th tt m nn n t 
^it)()tl t urn 1 I IML t pclfired that tl i 0 i j [ti t InM 

Uit-in f Jtil \h ti ui \ \ irn<~fon <I \n\ \ i hit.ii h ii i L i i 
th i u 01 \ t 1 t nJ i 1 i i iin mu i i in i i i v 1 

Ml \ \ i sutlitt It n fon ] in!^ in mto i \ loo mu hm' inl if)i! 1 
HHtd I too quifk and ma\ punluff Itdtfuiinsj It is (> i to ^ wt ij,ht *> 
tnore Drcf erablv. 

iH 1') Ui i 1 t i 1 )i J ink foi Inkjet j ttidui^ni this invtnf if n i 
I m m t i iti (1(1 t u ni pt n ttituirS p)'e) ift ]i-ipe) m 

il u btiu^ if lb in M m\ m tnd suifuiful t i i' tuu tann)t be 
t(iued«nl tlif uiijl)iiit\ tf a p\<. lift ton nu c h in i sm f anno t lulis bt 



securefJe j. !..ht-:r. On ibe other handi.r 35 mN/ffi Ls exceodedevi. Lslike in an 
effect which carries out the body to color bleedingdryi ng time in the 
record paper of ink becomes low for a Jong time will come out. 
Preferablyit is 32 ~ 34 mN/m. The ink for ink jet recording of this 
invent ion can adjust surface tension to 31 - 35 mH/m by content of a 
compound expresKed with the above-mentioned !>eneral forfiarla (i). 

0020 Ink {cr luU j( t ic((fdfii«> tl Ihi m Mitjou tnu tool tin po1\( v; - 
diksienc H ! t ill ! ih r lis i ih> ( uh>n nimUi I it 
(iW^lkvk I Li yj I tit ni mh t i n ill ! ^ u) ft t 1 uiii 
is t {1 t 1 ill 1 1 ! I t th u i \ \ thi 

] n\ n }N p] Ui i t { \ i ) 11 t ml ti <■ it i [ i 1 nig 

of J hnnol tmoltcuU i ^ t ujtihh ^ innTtiijl 1 jn[ j ink 
jet recording. 

OOJ! \ the fhove moi I loned poKnv aikvittu <.lv(.<ij n iil 1 i ih tt,l/col 
(thii piesonicd bv aikvl itbci i an cth\ionc k5\<.o} s\ tem and a 
pi )p\ 1 iic jihiul <.eif(s fdu bt fiuntiomtt 

00^^ \ ih I \ msnM tt d t.tb\l n( t^l\ ! \ uni orxp itnri} \ \ nple 
\ \h htu 1 1 i it \h\] i ih il HI ! n ( ih ! . f!f j li 1 if 

i pi p 1 u h tl Lbx 1 ne < 1 n bi i I t. Lb ) ti ! i > I o] t 
jsobntvl Ui H ut! [ n( -,h i n~mcths j cili ici uh\S n 1 1 n~cihyi 
etbciDioth luK i i n~piop\i othcrduth Unc j ( ! n~buL\ [ 
t rbr } l)ieth\ It lie qj\(ol n i^obutsl oHif 1 1 1 ioHr !ene gbfoi nmrihs! 
t t [}f f 1 rfuh\ lone t^lvffi n otb i ethc r Inethvlpue !;?lvffi n piopH 
t. Lbt ) I u Lh k nr ( In bui \ ethoui-^th !< nf It 1 n i oiuiH 
etheretc. can be mentioned, 

00^ \^ th<, h ntnii n i n p (uK t ( ! n mp un 1! u 
f V i p] } ) }i fi I 1 t n th 1 ih<it p hn ^1 In \\\ \ 
f iht i lh c p/ [< nt 4 1 fin jjop^! t ih( tptop\ If nt ^Ufoj u is ]s p\ ) 
( iheiFup-irieno ghro! n buu ! olhot dipt op^ lone ghrol n mnhvl 
fih"» D!p}(lp^lone ^.I^ctI n-ith\i othotdipiop^lene fi\eo! n-pft}\! 
t lit j!)ipi n I !H l^ 1 n 1 i« pv 1 lh(, idi| r ps !( t)t n i ut\ i 

t[j Hi If 1 |\ 1 n I n fit lh i i ti )t pin 1. 1 < I n ( ili ! 

\\\ \ \ tp n 1 n .,1 I n I I } i «. t h ) 1 1 j t p I f) 1. 1 I ■) I I I yI 
rh( ) I If 1 p ! n ^1 ( I n i i i \ I rb( t t jt ! n i i i I 
(K 1 Ilk uk \<i \ )idji)i i)f this uuuuiinnnv iUifn n 
publjcU knom diH^^ agenisa "^uUaii attiu dM^nta \j'.co ]\\ 
fontutUuif, Ki'^ni I '■luricr Itn^un u^^uliioti pH idju-^tcf ni uitj^rptio 

ti mil] ] t i i^Uih i i { tif dtd uj addition to tbrs 
( n\ ifH iM \h n jnl' i i ink j t itfci i i 1 iht i tt i t t-<d 
I ! n !!tk J t ! Imp lh d ol i Ivpt %[iuh t ti if (c s t {otdsn ; 
jnk'^pecttic ffsi t uff u..,il<jloi ub as mineral. such as a lithium 



chl tji Je^rrati' i Hint dsl tn Je^tul mjumi ( hif>^ sdi nu< bt. <. tui^iiud lUun )uk 

fol Utk )c t H tthtlt <i} I})!-. ItlitMitUiH 1 u-.« 1 loi JU ink Hi tun { 

T t |h uhiib ttiik-^ itik ftoitiu nt b\ ujioi it t<u) ii (hunn! ont ! thci m< 1 
jUi {x f I ^ i]ik >■>!!< h ^-^ c ! i i( ho^t<3 ( ' I it !( i ni o} il( nini 
f'^piitsi livind h. (I c onclui I ! \ ! i\m t^' bo ad iu- lodj ui <n.Kntt[. 
'00liv')\'\ problem ol coinfuUonai iechnolog> is TuWy soii-cdicatboi in<? in 
an fnl< jpI ^^stom and color blooding aio rpduoodand tho ink (nj mk jt t 
recording of thiss invention produced bv making it above can sjive clear 
color recording also in a regular paper, 
i 0026 i 

I^Woknu o iitipiol \] i i rdii^h ill (>fflbodlnk*tu t [intK up ( n belutt <-i!i i ihi 
invent mff i •> os.phii)(d lo jl ni moi o doUnltlu^ nnouuon j^^ ij(>t iimuod 
onlv to these embodiments. 
[0027] 

(Embodiment i) 

tho amount of S>[dck ink prt sontdt ion C. 1, diroot black Hi dupU'Ks 
iho <. omj ! iHud [\\~{ J ' c \iM '^'od wiih in <)t«on!it p a \ ^i^'.^fin o\ j dJ t 
r. 1. dit( t hiui< 1^) <-iup[( v< L' vwidil ( nnit ^( th i ij fuitmil 1 
0 8 voj c;hi-^ 00 L J uii pine vsaui Ibt suifaot lonsfon ol to)<il-i < ' idut ^ 100 
weight-section black ink was 34.2 mN/ra. The surface tension balance bv a 
harmonv interface science company was used for surface tensionand it 
measured at the room lemperature of 25 In the following embodiments 
and comparative examples it measured similarlv. 
[0028 i 

lonipoutil (K~i ,^v+'~5'> 0 S «on}a- >U u ti p\no >^ Htn o^ps d >uth an 
fimdUiit ]) a i >i 1. . ) in vl ''an iuk n s. an uion ( I diuct b!u<' 19*-} 
dupit^ > fiL sc 1 juh },( noi )[ » M ^ Hh sinjt»(i tension of 

loirii ) t lito vtii^iti Mclion win uik wu^ 31 2 m\ m. 

L0029J 

A ma£?onia ink present a I lon'^ Compound (R-C, ,^\+y-D) 0.1 \\o3Kht-soci k n 
pu!> ><5toi ispiOv-td vMlb all amount pail -.^htftin <>! i I Daiiekh tl cad 
i]h},I J> »N>M!;bt t 1 ioii geneial lotmuK) (\ ^ni f<i » tension of 

t.-f il fo idu. - 10(t \ hi iMiMi Maf/enlihn ni II m\ m 

! mm) I 

x\ \nk \>\ onLaUnn^ (omiinund {\i \^\ 0. o « tsbt- (Uon 

pure %aioi oxpios-^-ed with an amount pail glveoiin ol (\ I. direct veilow 
\V2 duplev^ 23 weight hOc non general foTmnia (i) Surface ten'^ioii o( 
iol ij t 1 luo^ 100 woigfil stctiou >ellow ink wa.^ 3k 1 m\, m 

[003 1.1 

(Hmbodink-ni 2^ 

the amount of sblack ink presentation) C, L direct black 154 dupl.exs — 



( 1 Uu^t hi I k ii duplex^ J3 «ok1iI '-tx riuu ^i-n^l ii ffUfiijlj (U ^ "J 
(i . A i^lit ,((nofi put« u U01 Iho •^ui]<uo totssun of lul.i! lo-ilue UtO 
weu>tn~.sect:).on bJack ink was 33.9 ffl,N/ra. 

i 0032 i 

(otnpouud (R~( (^x+j~Li) 0 3 wojght-scct jou pure %dipr oxpic^'?od an 
amount pari t>i\ff nn of cyan ink presouial mn C i. dnort biuo 199 
dupiexs 25 weight-section general formula (1) The surface tension of 
lolaj losidups 100 viF>)v>bt "prtjon <'\Hrt ink vra^ 33 8 m\ m 

i m:\?, i 

pm ( ^atoi (\})f('~-^od \Mlh an attKUint paM gl\(fnn ol T 1, Uailokh tic<jd 
Ho dupifxs 25 wp7^ht sort ion general formula (0 The surinot lonsion ol 
total -residues 100 Weight-section Magentainc. was 34.2 mN/m. 
[0034J 

\\olK>w ink prcM'ntatiun'" t'ompuimd {H~{\ ^x-'-v"^'* 0 ! vunqht-ptviiun pure 
wdivi c^p^ >^ t, (I vMili r) dtiioitnt pat t ->h(»Mfi of ! djnii sc!hi\\ 111! 
diipit ^ ■* ! \ ) ,[t! 1 n n 1 it f imul j i U Jhc in f u c i. it- !on of 
i(itn!-UM iue iOO ^^e^ qbi -sf 1. 1 f on ^r!lo\i\ ink "Ai> 33 N m\ m 
1 0035 1 

Uynbodiment 3) 

the amount part ot '"black mk presentation^^ C. 1, direct black 154 
duplpv'^ C 1 direcr blark 19 the compound (R=C ^ ) Pvpjo><.pd «jth <in 

nmouui pnU ^bfnnn >f d!)p]{\s tS ^\( i).!^- ik n n u ih lono f.Huo] n- 
but\] thi-i 5 >\ isht- I non . ti f il l.smuli <n ~ 1 w j Jii- 
-ectiou \mic wuU'j iho ^lu iaco Icn^oon oi lota i-f'^i duo ^ 100 m-'j^bi- 
section black mk was 32.3 mh/m. 

100361 

ihr \cvatj ink prescntnt ion> ('. i. duect blue 199 — the compound (R~C^ 

) c\pfcst5cd \uth an imounl pail ^h'coiin of duplexs 20 wei s>hi-^coi ton 
tiHiiulotK i-luol u I'tilvi t ih(M \u uibt ulion i^fni^ra! foimuia (I) 
x*\ ' 0 'I t^lit oiLi'in puu vNifot l\u utl<K ttn^ion of total 
io^idu i<i{i \s uht sp } ton f<tn ink w<i<- *i 9 nA m 
i 0037 i 

ihc mikf-^iU^ ink pic tntatfon T 1, Dail.'kh Ui til <S0 — a f ompc un I 
{K-( ^ ) expressed uiifi an amount part g[>ttrin ol duph'\<- 1^0 wcij^ht 
^f>(tion uicthxlcnc t>i\(ol n butvl cthoi 5 iseight section gcneial 
loHnit] ) n) xU~5 0.2 ncighl M-^ction pui e watci Stulacc icusion of 
i< Ml ic -.1 hie-^ 100 klfeigbt <^cction Maw'uita !uc, %as 31,5 m\ m. 
i 0038 I 

the \>c!]o% ink pu septal iun'^ t 1. ducct xt'ilow LI2 a tompound 



c f I in m I. f [iH i fH 1 1 w ( 1 t) [ml s i I lih't Ai \^h\ ( I ion .^ku j 1 1 
Inimul 1 P ^ < " 0 ' ^ t ht s«ft!on {lUi 0 liaiif Sinf<-)(. lon,ik-n { 
lofi! ! i iu« 100 i( i 'i' tcii'n \e]it>^ ink v\as M. \ tnS m. 

i Oujy ; (Cofflparative example L) 

ink was simi larly created except not biend.rng compound 0,8 weight 
^pftjou psipreshod with d gPfUMal lormuld (1) jn iho bkitk ink of liio 
■'.black ink> embodiment i. The? suriace tension was 59.2 mN/m. 
0010 Ink wa^ similarh OToaied r\ ojit tioi i>iindtni. tompc-un! 0 ^ \(Kh1 
ituon c\})! cd %iift a futmula (i'i \n Uu ^ -^n Jul it tht 

<, \ tn ml mixHiinkti! \ ih n in^ iini j<.u \ ( bJ ^ m\ m 
''lOli Int '■ds ^uTijhjtU tu<jL('d txcjfi not [)[fndfft4 (ompound 0 "> loiglu 
sec I iftn expios-spd with a ^enoTai foimuia (0 m the magrnta ink ni the 
\magent.a ink/ embodiment L The surface tension was 66. 7 mh/tn. 
1^00421 Ink was simiiariY created except not blending compound 0.5 weight 
-^eclJoij t^KprcoM'd with d general formuia (!) }n ihe velUw ink o\ tlu 
syeU.ow ink> embodiment 1. Ihe surface tension was b9. 8 mh/m. 
i 0043 i UJomparative example 2) 

ink "A-^ stmiHHx jot led «'\t-opi. having ehartgod compound 0 8 uois^hi 
section expressed with a general tormuia (i) in the black ink of the 
< black ink.-' embodiment 1 to thing 0.8 weight section of H~Q,.'<^ and 
.xtv~i5, Ihe surface tension was 36. 2 mN/m. 

[0044] Ink was similarly creat«d except having changed compound 0. <S 
"ej£>hi 'ocLiu rxpie^s.d Mth <t L,onci<il Simula (l) m the ovan ink of 
the ^i'<fn ink mbodimvtii 1 u Uu s « ^ i>j^^hi "cction of K~C and 
x-*-v~1.5. Ihe sur}:ace tension ms -wAf nih/m, 

00{')"]ijk i imH it 1 ( ) i tfMtij,( i t jtiiixiund 0 5 

%f.:iahL sf.rf.iion t.\t.u.. ,r:ood with a gontial. f.(.(imuj.a k\) t.n the magtnta ink 
of the magenta tnk"^ ombodment 1 m thing 0.^ weight secUtm of R-f^ 
and x-i-v'-I5. '[he suriace tension was 37, 7 mN/m, 

on {I In! ",1^ hfifl If h tu fud extol hn lu*^ f h iiikt d < ompound 0 "> 
u->it-iu t M n < pt t s-^ d w tb J . n t il 1 •'imi 1 t { 1 > in Iht \e[ lo\n ink ot 
\}h Mt uik"^ fiii itm [ 1 thing 0 if,ht ^eciuni of \l-C^ , and 

!" in. uf 1 i< . !( h 1 >n VI S m\ m. 
lOu47j (Cofflparative example 3) 

Ink was .similarly created except having changed compounti 0,S weight 
section pvprtssed with a gentiol formula (\) in liie block ink of Uk> 
b!^ol^ lnk> embodineni I i<. thinif 0. \ aridil --ec Hon of auJ 
v\~l". The '■-iu Lu ^ tt^nsH.i , Jo. l! m\ m 

JH)IH Ink wa\ simHarlv created exo-pl ha\ iiu; chan}.,)-d compound 0.8 
weiglit ^!eciion expressed with a general forniula (L) in ihe c\an ink of 



tlu \ lit )ul^ (.ml dim nt i i thns^ 0 M nitiii t(U n of l~i iitd 
x-i-v~lD. !he surface tension was .^H. z m;N/m. 

\ ! bi t ! t) f (1 \ \ih X MfKiai i imiil t !]! lu lli uili in} 

)[ lit \mi (tui tnk cmiiKiftnoitl ( to lljins 0 ■> !i?hl si inn (1 R (. 
and X"^v=lD. ihe surface tension was 38.4 mN/m. 

00^0 Ink wi"- iimUarh cfpattd f \( <>pt ba\in«> t bang* d (ompnund 0 5 

n;hL St noil oxpfp^-sod \nth a sjcnpia! fofmnla (i) m the \piiovv ink of 
iIk' \\f lifm fftk pfflbodimont 1 to llnn^ 0 3 weight srHtJon of R-( , uui 

■^1 Hi in f 1 if'^n t( n w 1 i7 S m\ rti 
IOUdI I l.tottiparalive exanipl.e 4} 

i nk \^ i*- -^imi I u 1 s o ( it( d I ^( (• pi h ' uij:, t h tUf-t 1 1. 1. fii{u und t' h >u i ^h^ 
PC I iftn expios'^pd with <i >^ew i \\ fomul } U' in fho 1 ! uk ink ol tht 
\bidfk mk'^ omliodimoni 1 to <-K«lv!(n( i.lv<.<-ii 0 iiu,\n t^tion Ihi 
suriace tension was 29.5 niN/ra. 

00'>J Ink VM MfflHath rreated i\ttpt fifning {[lanj^td {{impound 0 8 
\\ ijii f I H ii \i< c ! \nth t t?fnet ^1 fritmula (I) in Ihf <\,m ink of 
il \ t!i mi mi hunt)! t f ^ <i(ol\leno giMol 0 8 ^ejghi srntjon Th{ 
surface tension was zH.S mN/m. 

dO" 1 Ink >\<is ' J ffii huh cu<itod except ha\ in^ changed compound 0.5 
vt, jLdn .ccLb>u cM">H^'C(i ttjtli n genera! foimula Cl) m the m<4s4cnta luk 
ot. the <raagenla mk.-^ efflbodiment i. to acetylene glycol 0,5 wt^ight. section. 
She surface tension was 29. 4 raN/m. 

Ov'31.!nk ' ^> similnl^ ic^M i oxccpi firtMnf !nitsn\3 nupound 0 t 

-n<.ti ti vpu il \ith I L,<ncuil t mtiil i Hi itt tin \(,1K inl ol 
the ''^iWox ink <rnbodiin tn i i i i < t 1 i \i u!u t.(U<'n 

The surface tension was ^^9. 3 mN/m. 

OO"'^ i,Quaht\ <]S'- mcui) xllci luifv i tn.^ u\ mi i J ^tiuint/ o} 
(Mfh inAtena! aboui of^'-h mk of CmbodmenK l~d ami the Cdfflpatnrixe 
cximplc^ i-ht lilietod vMih a 0 8-tniri omelet iflombiane hlumnd i^ds 
used for T'ecord evaluation. 

'OOSf, Ih. e 1.1 u k ink. m lukmi^^nl i inkind \( [Ion ink x^mc i tuf i. d 
u iii »in (mid 1.^ f indu-ut. inl ]b i id simp!, 

it )i Uniilnnn. th ilut fb( ink of m < n] ) titUiuli ^J.ts 

dilhi li ihtt t Inta^lti coloi and a buks^uututi ^ojon pr> li^ 1 tinde 
the e\a[uation obiect ihc blot {if an inter (ace and the di^-tinct urn of a 
fbaMctf} with Aliub ^ ((.lot miv(duid \^a<■ takrn a-- thr unnid sampie 
nci {■> i 11 > Ijtiddidof rb^ xhaiutn u t > t d luit[)i.ni 

(I. h..hi !i<KHuni Uh m/c of iht i ( f oi k d t h u i< r t t 1 1 ht m ^ 
ol ihe clkiiailc} as U u na' \lu tos- 1 1 Ium d97<ind tf{'r<ied a u-ini, 
KtjuUa papi r (\eiu\}200) usinu \1H 7 HOC The lecutd eat ft color aUo 



) U m ( mp u I u \n\ t \ f f n m 1 

Oil \ t tb i H t i ! ! u n f! t ! ! f i i 1 imj ! j h «n 
I 1 Ih \ iIh l! n I I 1 in 1 i in \ i u 1 \-i!u^ii t )f h m-^fn 

nit t i ill n I ! tn j \ \\ ; 1 mi i j v ! t h tht di u u tu 

uh Lit n ! ! ni W \ iluiti n Usi t is f i i %k 
1 0058 I 

0 Thrff f-. d[m<-i<-t no fci!<n biffHini, m<i thtif i<- (ont} it iMt 
( [fiincss I (.ompajpfi %jih th^ia toi vvilhnnt ^ hirksiounl 
0 \lilKfjth hpht cohr bleodint h^is (f luiod t ompu d «nh i 
t h If i 1 uilnut h I- } unii i i t Eo n full h d ijii i d 

1 if t i n f 1 uh t 1 [Ih u 1 ! 1 1 1 ii 1 
0( t u! j d c h i} 1 ^ ( tnp u ( d \M Ih i t it u i tf f i th ui t L ^ i ,,t iin i 
X \ <omrifffi With i (haiiftt} vmhout a bnk^lou^f^^ )!oj bl r iiOt, 

(ijj iMihuifl doc ipht imoni oi d chir-Ktoi ilso di i f j< ul i 
lh< f U )^tlon ir> uU U thi ictnrd simple which n^is c"=i h ink hovvii 
in Table 1. 

[Table l] 



[0060 j When the i nk of th i s invent ion in each eaibodiflient was u.sedmost 
blots b^ color bleeding were not accepted as shown in Table 1. 
[0061] 

[Effect of the Invention] )'t consists of above-mentioned composition in 
thi.s invention. 

Ihereforecoior bleeding can be reduced suppressing featheringeven if it 
records on a regular paperaruj clear color recording can be performed. 



